This Appendix describes our method for ideologically scaling British MPs using their speeches on the welfare state, which were originally produced for a separate study on welfare reform (O'Grady, 2017). We cover (i) data collection, (ii) estimation, (iii) raw results, and (iv) validity checks. The resulting scales turn out to be highly valid, and provide an excellent guide to MPs' ideologies using data that is completely separate to the voting data that forms the bulk of the evidence in our paper.
to the center under Tony Blair, adopted and enacted policies of welfare reform, and won office at the expense of the Conservatives. Restricting the speeches to a single issue area is useful for estimating ideologies because with multiple topics there is a danger of conflating genuine extremism (a tendency to speak in extreme ways) with a tendency or requirement to talk a lot about topics that are relatively extreme to begin with (Lauderdale and Herzog, 2016) . The latter is a particular concern in a parliamentary system like the UK, where some MPs are also ministers with formal requirements to speak about their own issue area.
Debates were scraped from the online Hansard transcripts. We included both regular debates and scheduled question times for relevant ministries, including Social Security and the Treasury.
It is easy to identify which question-answers and debates are relevant, because they are labeled within the online transcript (Hansard) with prosaic titles such as "welfare reform bill". Therefore, after scraping the entire Hansard transcript, the second stage of data collection involved using a simple dictionary of terms related to welfare to identify and retain only the relevant speeches.
The dictionary was determined through careful reading, as well as knowledge of the British policy agenda. Using custom Python scripts, the debates were amalgamated and stored by party and individual MP.
The speeches were then divided into two periods. The first runs from the 1987 election up to the death of John Smith, Tony Blair's predecessor as Labour leader, in June 1994, when Labour largely remained a traditional social democratic party. The second runs from June 1994 up to June 2007, the era of New Labour under Tony Blair, when it embraced welfare reform. Each MP is represented in one or both of the two periods by a single document, consisting of all speeches they made about welfare in that time. MPs appearing in both periods feature as two separate documents, although many only feature in one period, depending on when they were in office or when they spoke on welfare issues. It is necessary to split MPs in this way due to ideological change over time amongst Labour MPs, who shifted substantially to the center under Blair. In our paper, the 1987-94 speeches are used to estimate ideological extremity for MPs in the 1992-2001 period, and the 1994-2007 speeches are used to estimate extremity for the later 2005-15 period.
Finally, MPs whose total speeches about welfare comprised only a handful of sentences were discarded, as these documents do not contain sufficient information to estimate the MP's position.
Because of this, and because not all MPs made a single speech about welfare, we estimate positions for a sample of all MPs who held office over the period. Nonetheless many famous names are included, both ministers and backbenchers, and there is very substantial ideological diversity among the MPs. Table A1 shows the number of MPs featured in each period and in both periods, by party:
A2: Estimation
MPs for the two parties were scaled separately, meaning that MPs' positions are comparable within each party, but not between parties. MPs from both periods were scaled together: within parties, (Laver, Benoit and Garry, 2003) using Will Lowe's Austin package in R (Lowe, 2015) . Wordscores is a supervised algorithm that compares a set of texts whose positions are unknown ('virgin texts'), to texts whose ideological positions are known in advance (reference texts). Virgin documents are scored according to their similarity to these reference texts in terms of relative word usage.
The algorithm works better when the reference documents are as long, comprehensive and linguistically diverse as possible, minimizing the number of unique words in each (Lowe, 2008) . As a result, we produced reference documents that amalgamate the documents of a substantial number of legislators into one long document. Importantly, this means that the algorithm is in practice 'lightly supervised', since even individual MPs that appear in the reference documents need not be scored as extreme, if their speech deviates from the typical pattern within these documents.
The reference documents were chosen based on membership in known, extreme factions; they were not selected by pre-examining the speeches. For Labour, the left-wing reference document consists of all speeches made by members of the far-left 'Socialist Campaign Group' during the pre-Blair era, when the party as a whole was more left-wing. These MPs are uncontroversially extreme.
As one expert on the House of Commons puts it "the Group's membership was disproportionately leftwing" (Cowley, 2002) In all, the left Tory document contains 25 MPs, and the right document contains 21 MPs, and we excluded speeches that were made when individuals were either secretaries of state for social security, or party leaders, since it is by no means clear in the Conservative case that party leaders were situated at one end of the spectrum, unlike Labour, where Tony Blair and much of his ministerial team were uncontroversially on the right of the party.
We reduced each individual MP's document to a 'bag of words', and also carried out standard pre-processing of the texts, removing stopwords and numbers, and rare words that appear in less than 3% of all documents to prevent the estimation being heavily influenced by unusual, nonpartisan words. Technical words relating to legislation, such as "bill", "minister" and "amendment", were also removed to prevent differences occurring between ministers and back-benchers that are merely due to their different formal responsibilities for introducing legislation. We then placed all documents on a common scale using WordScores, for which full mathematical details are available in Laver, Benoit and Garry (2003) .
A3: Results
As an illustration of the raw results, Figures Intuitively, Gordon Brown is located somewhat to the left of some of the more conservative New
Labour Figures, which is consistent with his image as a slightly more moderate voice in the Blair era.
Although the raw results appear very sensible and consistent with our knowledge of British politics, it remains important to further validate the results, because there are no formal statistical tests of how well a particular implementation of text analysis has performed (Grimmer and Stewart, 2013) . With that in mind, we now go on to validate the results by (i) making comparisons between estimated wordscores positions for different groups of MPs who should, in theory, take opposing positions, and (ii) examining the language associated with each end of the estimated scale, to ensure that we are capturing a genuine ideogical spectrum. Group in the first period to other MPs in the first period who later went on to become ministers in the Blair government; Blair was associated with the right of the party, and we would expect future ministers in his government to also be ideologically on the right of the party. It shows that Campaign group members were much more left-wing, and that future ministers were much more right-wing than campaign group members (and slightly more right-wing than everyone else), as expected. Panel (b) compares Campaign Group members in that period to all MPs in that period who were at some point ministers or secretaries of state with responsibility for welfare issues, who were charged with implementing Blair's controversial welfare reforms. This shows exactly the pattern we would expect. The pattern here is in the expected direction, but nonetheless weaker than elsewhere. On closer inspection, the reason appears to be that Kellerman's results are somewhat odd at the right end of the spectrum. While he does a good job of identifying left-wing MPs, the most right-wing group contains mostly moderate MPs, and some famous left-wingers such as Glenda Jackson. Part of the reason may be that EDMs are rarely signed by ministers, who are mostly missing from his data, but were among the most extreme MPs over the period. Overall, Figure A3 clearly suggests that the results are picking up genuine intra-party ideological differences. Figure A4 compare the estimated positions of MPs who were members of these factions to MPs who were not, in the first and second periods respectively. The results are very strongly in the direction we would expect.
Our results seem to do a good job of picking up ideologically extreme legislators. Monroe, Colaresi and Quinn (2008) . Essentially, the method selects important words that are used most differently between the two groups: a word that features in the 'left'
column is used much more frequently by the most left-wing MPs than the the most right-wing.
In the case of Labour, words associated with the left end of the scale pick up common concerns of the classic Labour left, as well as language that suggests support for standard welfare policies and the groups that receive them. They talk about coal, manufacturing, industry and trade union. They are concerned about housing, hospitals, unemployment and the loss of jobs, as well as potentially vulnerable groups helped by traditional welfare policies, like the unemployed, the old, workers, the poor, the young and the ill, and also use emotive language like worse or suffering.
On the right end of the Labour spectrum, on the other hand, we find words associated with welfare reform that emphasize work, with new policies like tax credits and the new deal that aimed to change welfare programs, but also suggested there were issues with traditional welfare provision, showing less instinctive empathy with its recipients, who needed opportunities, measures, and proposals to change their behaviour, and may have been committing fraud. Instead of the unemployed, there is a focus on those who are working, and there is a lot of New Labour-style managerial language like approach, progress and service, rather than emotive language. These are words, therefore, that raise common concerns of the Blairite Labour right, and overall, the words at each end seem to capture a clear Old Labour/New Labour spectrum, which was the main ideological division in the party at the time.
The Tories' words suggest a left-right division that is focused around help and support for the poorest at one end, and concern for businesses and the cost of such services at the other. In other words, it seems to capture a clear economic division between those who are more willing to support welfare measures, and those who worry about the cost of such policies for businesses and taxpayers. Those on the left were more likely to use mostly neutral or even positive language about the provision of welfare, such as help, support, receiving, increase, resources and care. Those on the right are more likely to discuss pay, wages, jobs, business, industry, the economy, directors, trade, rural areas and taxes, all of which reference more traditionally conservative causes. The frequent references to minimum wages are likely to be negative, rather than positive, since many
Conservatives strongly opposed its introduction by the Blair government due to concerns about the impact on businesses. Arguably, the division here seems to suggest a split between more moderate 'One-Nation' Tories who tend to show concern for all groups in society, versus more traditional conservatives who strongly emphasize issues facing businesses and taxpayers. In other words, both sets of words suggest that we are picking up genuine left-right ideological differences that reflect known divisions within the parties. Table A5 presents the number of divisions by type in the 2005-2010 and 2010-2015 parliaments as determined by the division headings on www.theyworkforyou.com. It also presents the average number of rebels per division. We calculate the average as the total number of rebels on a given type of division over the total number of rebellions classified as that type. The most clear pattern that emerges is the very low number of rebels on Opposition Day divisions. This fits our theory, which suggests that rebellion is not a good mechanism for sending messages to voters when in opposition and on opposition sponsored items. With such a setup, we have a number of modeling choices. We could simply predict the percentage of rebellions using OLS. Unfortunately, the vast majority of MPs rebel very rarely. Such "floor effects" will induce OLS to make nonsensical predictions, with party loyalty rates well over 100% and disloyalty rates below 0%. Alternatively, we might model the proportion of rebellion using beta regressions. Unfortunately, beta regression cannot be estimated on dependent variables that actually take on a value of 0 or 1. Several MPs never rebel from their party, meaning that many of these proportions of rebellion are in fact 0. Agresti (2007) points out that the proper way of thinking about data structures like these is as a series of binomial trials. So for MP 1, we do not have a proportion or percentage, but a vector of 900 0's and 100 1's. In such a setup, the natural modeling choice is a logit model (given its utility for binary data). The fractional logit model transforms "grouped" data like this into a series of vectors of binomial trials, and then uses a normal logit model to predict the probability of observing a 1 (in our case, the probability of observing a rebellion).
Of course, expanding these proportions into vectors of binomial trials means that MP 1 will appear many times in the same year of the data set, in addition to potentially appearing in multiple years (or in our case, parliamentary terms). Such repeated observation of a unit in a cross-section can be handled well within the multilevel modeling tradition by incorporating a random intercept for the repeating unit of interest. That is, the data appearing in the table below actually represents a series of votes, nested within individuals, nested within parliamentary terms. Our primary inferential interest is in the interaction of some individual and term effects, but to avoid shrinking standard errors excessively as a result of individuals appearing multiple times in the data set, we incorporate a varying intercept for each MP. Such an approach models out any unobserved heterogeneity across individuals in our data set in rebellion.
With this framework in mind, our logit model predicts the probability that an individual will 20 rebel as a function of his or her 1) ideology, 2) government status, and 3) an interaction of these two covariates (and other controls). Such a model could be estimated cross-sectionally (across MPs), and would suggestthat the effects of ideology on disloyalty are conditional on governing party status. No observations need to be dropped from the analysis for this to happen in a crosssectional framework. However, when we move to an time series panel data framework, we have two "types" of variance to consider: the between unit (cross-sectional) variance, and the within unit (temporal) variance. By incorporating varying intercepts for units, we remove the between unit variance in rebellion and concentrate on the within unit variance in rebellion. Within unit variance is by definition, the only variance left for our model to consider as responding to the covariates in our model.
